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(54) FM MULTIPLEX RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically record music from the first part of 
the program in the case of desiring to record the desired music at the time of 
listening to a music program by FM broadcast or the like. 

SOLUTION: This receiver of FM multiplex broadcast for multiplexing additional 
information data to main sound signals other than the main sound signals and then 
frequency modulating and transmitting them is provided with a detection means 20 
for receiving the FM multiplex braodcastperforming FM detection and outputting 
the main sound signalsa demodulation means 22 for outputting the additional 
information dataa sound recording means 40 for recording the main sound 
signalsan input means 30 for setting music data relating to the desired musica 
memory means 28 for storing the music data set in the input means 30a display 
means 34 for displaying the additional information data and the music data set in 
the input means 30 and sound recording control means 16 and 38 for performing 
control so as to make the sound recording means 40 record the music during 
reception when the music data stored in the memory means 28 and the music 
data included in the additional information data obtained in the demodulation 
means 22 match at the time of receiving music broadcast. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an FM multiplex receiver which receives an FM multiplex broadcast 
transmitted to it by carrying out FM modulation after carrying out multiplex [ of 



the additional information data ] to a fundamental sound voice signal apart from 
this fundamental sound voice signalA demodulation means which outputs a 
detection means which receives an FM multiplex broadcastperforms FM 
detectionand outputs said fundamental sound voice signaland said additional 
information dataA recording means which records said fundamental sound voice 
signaland an input means for setting up music data relevant to music of desired 
musicA memory means which memorizes music data set up by said input 
meansand a displaying means which displays music data set up by said additional 
information data and said input meansAn FM multiplex receiver having a sound- 
recording-control means to control to make said recording means record music of 
music under said reception when music data memorized by said memory means at 
the time of music broadcast reception and music data contained in additional 
information data obtained by said demodulation means are in agreement. 
[Claim 2]In an FM multiplex receiver which receives an FM multiplex broadcast 
transmitted to it by carrying out FM modulation after carrying out multiplex [ of 
the additional information data ] to a fundamental sound voice signal apart from 
this fundamental sound voice signalA demodulation means which outputs a 
detection means which receives an FM multiplex broadcastperforms FM 
detectionand outputs said fundamental sound voice signaland said additional 
information dataA recording means which records said fundamental sound voice 
signaland an input means for setting up music data relevant to music of desired 
musicA memory means which memorizes music data set up by said input 
meansand a displaying means which displays music data set up by said additional 
information data and said input meansA sound-recording-control means to make 
said recording means record music of music under reception from a performance 
start time based on performance period control data contained in said additional 
information data at the time of music broadcast receptionA comparison means to 
compare music data contained in said additional information data with music data 
memorized by said memory meansAn FM multiplex receiver characterized by 
having made sound recording operation continue by said sound-recording-control 
means when a preparation and each music data compared by said comparison 
means were in agreementand making it stop sound recording operation when not in 
agreement. 

[Claim 3]In an FM multiplex receiver which receives an FM multiplex broadcast 
transmitted to it by carrying out FM modulation after carrying out multiplex [ of 
the additional information data ] to a fundamental sound voice signal apart from 
this fundamental sound voice signalA demodulation means which outputs a 
detection means which receives an FM multiplex broadcastperforms FM 
detectionand outputs said fundamental sound voice signaland said additional 
information dataA recording means which records said fundamental sound voice 
signaland a displaying means which displays music data contained in said additional 
information dataAn input means for setting up the music datawhen music data 
about desired music is contained in music data displayed by said displaying 
meansAn FM multiplex receiver provided with a sound-recording-control means to 



make said recording means record music about said set-up music data from a 
performance start time based on performance period control data contained in 
said additional information data at the time of music broadcast reception. 
[Claim 4]In an FM multiplex receiver which receives an FM multiplex broadcast 
transmitted to it by carrying out FM modulation after carrying out multiplex [ of 
the additional information data ] to a fundamental sound voice signal apart from 
this fundamental sound voice signalA demodulation means which outputs a 
detection means which receives an FM multiplex broadcastperforms FM 
detectionand outputs said fundamental sound voice signaland said additional 
information dataA recording means which records said fundamental sound voice 
signaland a displaying means which displays music data contained in said additional 
information dataAn input means for directing automatic sound recordingwhen a 
track name performed next by said displaying means is displayed and the music is 
music which wishes sound recording to said recording meansAn FM multiplex 
receiver provided with a sound-recording-control means to make said recording 
means record music which pointed to said automatic sound recording based on 
performance period control data contained in said additional information data at 
the time of music broadcast reception from a performance start point in time to 
an end of a performance. 

[Claim 5]The FM multiplex receiver according to any one of claims 1 to 4wherein 
music data is a track name. 

[Claim 6]The FM multiplex receiver according to any one of claims 1 to 4wherein 
music data is an artist name. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the FM multiplex receiver which 
receives the FM multiplex broadcast transmitted by carrying out FM 
modulationafter carrying out multiplex [ of the additional information data which 
becomes for examplea fundamental sound voice signal from a digital signal apart 
from especially this fundamental sound voice signal about an FM multiplex 
receiver ]. 
[0002] 

[Description of the Prior Art]In FM broadcastingit is possible to display various 
kinds of text and figures in addition to the conventional stereo sound signal in the 
FM multiplex broadcast which broadcasts the FM multiple signals which 
superimposed data on the audio signal. 

[0003]Although various directions as information in a character are consideredthe 
music-related program is considered as one of them. As the method of 
presentation of this musical programthe menu of various programs is displayedfor 
example by initial displaya musical program is chosen from those menusand the 



contents of the actual musical program are displayed on a display for indication by 
this. 

[0004]By the musical programthe additional information data of the track name 
under performancean artist namean album titleetc. is simultaneously transmitted 
as service which complements a main program. That isat the broadcasting 
stationthe additional information data according to music is beforehand prepared in 
the database etc.the additional information data corresponding to the music 
reproduced from the CD player or the tape recorder is automatically pulled out 
from a databasemultiplex [ of these ] is carried out and they are transmitted. 
[0005] 

[Problem(s) to be Solved by the Invention]When hearing a musical program by FM 
broadcasting etc.there is a case where he would like to record desired music. 
Howeveralthough the track name performed by the musical program has a common 
case where it is announced before and after a performancehearing and missing 
also often experiences. 

[0006]When having received the musical program by the FM multiplex 
broadcastthe information about the music performed in the programfor examplea 
track namean artist nameetc. can be displayed in written form. Since there is no 
telling from when the music begins when there is music to record in itit must be 
standing by in front of a receiver until the music starts. When it has returned after 
separating from a suitable time receiver until the music startsit may be said that 
desired music had already started or it had ended. In order to avoid thisa tape 
recorderMD recording and reproducing deviceetc. are connected to a receiverand 
it is possible to always recordfor examplebut since a lot of tapesMD disksetc. are 
neededit is uneconomicaland while once recordingvery troublesome work discovers 
the music made into the purpose from from. 
[0007] 

[Means for Solving the Problemjln an FM multiplex receiver which receives an FM 
multiplex broadcast transmitted by carrying out FM modulation after this invention 
carries out multiplex [ of the additional information data ] to a fundamental sound 
voice signal apart from this fundamental sound voice signal in view of the above- 
mentioned pointA demodulation means which outputs a detection means which 
receives an FM multiplex broadcastperforms FM detectionand outputs said 
fundamental sound voice signaland said additional information dataA recording 
means which records said fundamental sound voice signaland an input means for 
setting up music data relevant to music of desired musicA memory means which 
memorizes music data set up by said input meansand a displaying means which 
displays music data set up by said additional information data and said input 
meansWhen music data memorized by said memory means at the time of music 
broadcast reception and music data contained in additional information data 
obtained by said demodulation means were in agreementit had a sound-recording- 
control means to control to make said recording means record music of music 
under said reception. 

[0008]In an FM multiplex receiver which receives an FM multiplex broadcast 



transmitted by carrying out FM modulation after this invention carries out 
multiplex [ of the additional information data ] to a fundamental sound voice signal 
apart from this fundamental sound voice signalA demodulation means which 
outputs a detection means which receives an FM multiplex broadcastperforms FM 
detectionand outputs said fundamental sound voice signaland said additional 
information dataA recording means which records said fundamental sound voice 
signaland an input means for setting up music data relevant to music of desired 
musicA memory means which memorizes music data set up by said input 
meansand a displaying means which displays music data set up by said additional 
information data and said input meansA sound-recording-control means to make 
said recording means record music of music under reception from a performance 
start time based on performance period control data contained in said additional 
information data at the time of music broadcast receptionA comparison means to 
compare music data contained in said additional information data with music data 
memorized by said memory meansWhen a preparation and each music data 
compared by said comparison means were in agreementsound recording operation 
was made to continue by said sound-recording-control meansand when not in 
agreementit was made to stop sound recording operation. 
[0009]This invention equips with the following an FM multiplex receiver which 
receives an FM multiplex broadcast transmitted to it by carrying out FM 
modulation after carrying out multiplex [ of the additional information data ] to a 
fundamental sound voice signal apart from this fundamental sound voice signal. 
A demodulation means which outputs a detection means which receives an FM 
multiplex broadcastperforms FM detectionand outputs said fundamental sound 
voice signaland said additional information data. 

A recording means which records said fundamental sound voice signal. 
An input means for setting up the music datawhen music data about desired music 
is contained in music data displayed by displaying means which displays music 
data contained in said additional information dataand said displaying meansA 
sound-recording-control means to make said recording means record music about 
said set-up music data from a performance start time based on performance 
period control data contained in said additional information data at the time of 
music broadcast reception. 

[0010]This invention equips with the following an FM multiplex receiver which 
receives an FM multiplex broadcast transmitted to it by carrying out FM 
modulation after carrying out multiplex [ of the additional information data ] to a 
fundamental sound voice signal apart from this fundamental sound voice signal. 
A demodulation means which outputs a detection means which receives an FM 
multiplex broadcastperforms FM detectionand outputs said fundamental sound 
voice signaland said additional information data. 

A recording means which records said fundamental sound voice signal. 
An input means for directing automatic sound recordingwhen a track name 
performed next by displaying means which displays music data about musical 



musicand said displaying means is displayed and the music is music which wishes 
sound recording to said recording meansA sound-recording-control means to 
make said recording means record music which pointed to said automatic sound 
recording based on performance period control data contained in said additional 
information data at the time of music broadcast reception from a performance 
start point in time to an end of a performance. 

[0011] 

[Embodiment of the Invention]The frame structure of the digital signal which is the 
additional information data by which multiplex was carried out to the FM- 
broadcasting signal is shown in drawing 2 . One frame consists of 272 blocksl 6-bit 
BIG (Block Identification Code) is added to the head of each blockand a frame 
synchronization and block synchronous reproduction is presented. 190 of 272 
blocks are the packets which transmit dataand 82 blocks is a parity packet which 
transmits the parity of a column direction. In a data-communications packeta 1 76 
bits data packet14 bits CRC (Cyclic Retundancy Code)and an 82-bit parity part 
are provided following BIC. 

[0012]In this examplewhen a fundamental sound voice signal is musicthe 
performance period control data in which the performance start of music and the 
end of a performance are shown is contained in the additional information data 
transmitted. 

[0013]It is received by the antenna 12 of FM multiplex receiver 10 shown in 
drawing l and the FM multiple signals with which multiplex [ of such a digital 
signal ] was carried out are given to the front end 14. In the front end 14FM 
multiple signals are changed into an IF signal by the local oscillation signalling 
frequency from the block 18 including the PLL circuit and local oscillation circuit 
which are controlled by the control means 16for examplea microcomputer. The 
changed IF signal is given to the microcomputer 16 while electricity is detected 
after that in IF amplification and the detector circuit 20 and a detection signal is 
given to the LMSK (Level-controlledMinimum Shift Keying) demodulator circuit 22. 
[0014]In the LMSK demodulator circuit 22the digital signal of the frame structure 
shown in drawing 2 gets over. While the digital signals to which it restored are 
synchronous reproduction and the error correction circuit 24 and synchronous 
reproduction is carried out according to BIC by the control signal from the 
microcomputer 16the error correction of them is carried out according to a parity 
codeand the digital signal which passed through these processings is given to the 
microcomputer 1 6. It is processed according to the predetermined program stored 
in key input signal [ from the operation key 30 ]and ROM26and multiplex 
informationfor exampletextis displayed on the display for indication 34 by thisand 
the digital signal given to the microcomputer 16 is stored in RAM28 which 
constitutes a memory means. 

[0015]The voice response obtained in the detector circuit 20 is applied to the low 
frequency wave amplifying circuit 36 through the selection switch circuit 32. 38 is 
MD control circuit for controlling operationi.e. musical sound recording operationof 



the recorder machine 40for exampleMD recording and reproducing deviceamong 
additional information data based on performance period control dataand 
constitutes the sound-recording-control means with CPU 16. 
[0016]Performance period control data is data for recording only playing portions 
automatically except for the conversation portion in a musical programand it is 
constituted so that a flag may specifically be set to "1" only by playing portions. 
At the time of music broadcast receptionCPUl 6 takes out the inner performance 
period control data of additional information dataand supplies it to the MD control 
circuit 38. The MD control circuit 38 makes the MD recording and reproducing 
device 40 sound recording modewhen the flag which shows under the performance 
of music based on performance period control data is land when a flag is Oit 
makes it stop mode or pause mode. 

[0017]The data processing circuit 42 which changes additional information data 
into a format recordable with the MD recording and reproducing device 40 is 
formedand performance period control data may be made to be recorded on the 
MD recording and reproducing device 40 with an audio signal at the time of music 
broadcast reception. 

[0018]Hereworking example in the case of recording automatically the music which 
the user set up beforehand is described. 

[001 9]Firstit is set as automatic sound recording mode as the 1st working example 
by the operation key 30 which is an input meansand the case where a desired 
track name is set up is explained. 

[0020]The operation key 30 is provided with 30 g of automatic recording keysthe 
ten key 30aetc. as shown in drawing 3 in detail. And operate 30 g of automatic 
recording keysand it is set as automatic sound recording modeand RAM28 is made 
to memorize a track name by inputting a Chinese character and a hiragana by the 
JIS code with the ten key 30a etc. That iswhen setting up the track name of "rain 
gentle to"for examplethe function key 30f is pressed first. The menu of various 
function settings which include musical track name setting out in the display for 
indication 34 is displayed by this. Nextif the input key 30e is pressed after 
operating the cursor key 30c and choosing track name setting outthe mode will 
shift to track name setting-out mode. If it shifts to track name setting-out 
modethe cursor key 30cthe page key 30dand the menu screen key 30b will 
function as an input key of the alphabet to illustrate. Thereforeif "4D25" is 
inputted and the input key 30e is pressed after that by operating the ten key 
30athe cursor key 30cthe page key 30dand the menu screen key 30bthe character 
"A" will be set up and the character of "A" will be displayed on the display for 
indication 34. "4D25" is the JIS code which shows "A" of a Chinese character. 
Thenif "2437" is inputted and the input key 30e is pressedcarrying outof a 
hiragana will be set up and "carrying out" will be displayed on the display for 
indication 34. If similarly "2424" is inputted and the input key 30e is pressedit isof 
a hiragana will be set up and "it is" will be displayed on the display for indication 
34. If "31 2B" is inputted and the input key 30e is pressedthe "rain" of a Chinese 
character will be set up and it will be indicated by "rain" at the display for 



indication 34. And if "0000" was finally inputted and the input key 30e was 
pressedafter setting out of the track name of "rain gentle to" will be completed 
and being displayed on the predetermined time display for indication 34 as "rain 
gentle to"the display of the display for indication 34 returns. 
[0021]Processing of the microcomputer 16 when recording automatically the 
music of the track name set up by the operation key 30 with reference to drawing 
4^is explained. 

[0022]Firstit judges whether automatic sound recording is set up in Step SI and 
processing is ended if not set up. If automatic sound recording is set upit will be 
judged whether broadcast of a musical program is received in Step S2If it is a 
musical programbased on the performance period control data which was 
extracted in CPU16 among additional information dataand was supplied to the MD 
control circuit 38it will record from the performance start time of music to the MD 
recording and reproducing device 40 which is a recorder machine (Step S3). In this 
caseit is automatically recorded irrespective of whether it is the track name which 
that music set up. Nextthe music name data which was set up beforehand and 
memorized by RAM28 is compared with the music name data in the additional 
information data of an input signal (step S4)if not in agreementsound recording 
operation is interrupted (Step S5)and let the recording areas recorded by then be 
free space. If music name data is in agreementthe music will be recorded to the 
MD recording and reproducing device 40 to the last (Step S6). Thusthe music of 
the request set up beforehand can be recorded to the MD recording and 
reproducing device 40 which is a recorder machine. 

[0023]Thusif desired music is recorded automaticallysound recording will become 
possiblewithout the portion of the beginning of music being missing even when the 
time when the music name data in the additional information data of an input signal 
is transmitted is late for the start of the music of music broadcastfor example. 
That iseven when you have noticed that it is music to record during reception of 
musicit can record from the portion of the beginning of the music by setting up 
the desired track name beforehand. 

[0024]Search of music can be performed if the place where the flag of control 
data will change to 1 (or 1-0) from 0 at the time of reproduction if performance 
period control data is recorded on the MD recording and reproducing device 40 
with an audio signal at the time of music broadcast reception is detected. 
[0025]Nextas the 2nd working examplelike drawing 5 when the music data about 
the music which wishes to record is contained in the music data displayed by the 
displaying means 34the music about the music data is set up by the operation key 
30and the case where the music is recorded automatically is explained. 
[0026]If the menu of various programs is displayed on the display for indication 34 
by initial displaya musical program will be chosen from the menus. The track name 
performed is displayed in order by the displaying means 34 by this. If the number 
of a desired track name is chosen with the ten key 30a at this timethe number of 
that track name will be memorized by RAM28. 

[0027]Processing of the microcomputer 16 when recording automatically the 



music of the track name selected with the ten key 30a is the same as that of 
drawing 4 . 

[0028]That isit judges whether automatic sound recording is set up in Step SI and 
processing is ended if not set up. If automatic sound recording is set upit will be 
judged whether broadcast of a musical program is received in Step S2If it is a 
musical programbased on the performance period control data which was 
extracted in CPU16 among additional information dataand was supplied to the MD 
control circuit 38it will record from the performance start time of music to the MD 
recording and reproducing device 40 which is a recorder machine (Step S3). In this 
caseit is automatically recorded irrespective of whether it is the track name which 
that music chose. Nextthe music name data which was chosen beforehand and 
memorized by RAM28 is compared with the music name data in the additional 
information data of an input signal (step S4)if not in agreementsound recording 
operation is interrupted (Step S5)and let the recording areas recorded by then be 
free space. If music name data is in agreementthe music will be recorded to the 
MD recording and reproducing device 40 to the last (Step S6). Thusthe music of 
the request set up beforehand can be recorded to the MD recording and 
reproducing device 40 which is a recorder machine. 

[0029]Thusif desired music is recorded automaticallysound recording will become 
possiblewithout the portion of the beginning of music being missing even when the 
time when the music name data in the additional information data of an input signal 
is transmitted is late for the start of the music of music broadcastfor example. 
That iseven when you have noticed that it is music to record while receiving 
musicit can record from the portion of the beginning of the music by choosing the 
number of the displayed track name. 

[0030]By pressing 30 g of the automatic recording keyswhen the track name 
performed next is displayed on the displaying means 34 as the 3rd working 
exampleWhen the performance of the music is started after thatthe inside of the 
additional information data of an input signalBased on the performance period 
control data which was extracted in CPU 16 and supplied to the MD control circuit 
38it can also constitute so that the MD recording and reproducing device 40 which 
is a recorder machine may be made to record the music automatically from a 
performance start point in time to the end of a performance. 
[0031]That isit judges whether the automatic recording key is pressed in the 
microcomputer 16and processing is ended if not pushed. If the automatic recording 
key is pressedit will be judged whether broadcast of a musical program is 
receivedWhen it was a musical program and the flag of the performance period 
control data which was extracted in CPU 16 among additional information dataand 
was supplied to the MD control circuit 38 changes to "1" from "0"it is recorded 
from the time of the performance of the following music being started by the MD 
recording and reproducing device 40 which is a recorder machine. And after the 
performance of music is completed when the flag of performance period control 
data changes to "0" from "1" namelysound recording operation stops. 
[0032]Although each of above-mentioned working examplein additionshows the 



example which set up the musical track name beforehandan artist name is set up 
in addition to thisfor exampleand the artist's music can be recorded automatically. 
[0033] 

[Effect of the Invention]As mentioned abovesince it was made to make a recording 
means record automatically the music beforehand set up in the musical program 
sent by an FM multiplex broadcastit is not necessary to carry out that it is [ MD ] 
recording and reproducing device and that it is [ of continuing recording on a tape 
recorder etc. ] uneconomical and troublesome during broadcast of a musical 
program according to this invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing one working example of the FM multiplex 
receiver of this invention. 

[Drawing 2] It is an illustration figure showing the frame structure of a digital signal 

by which multiplex was carried out to the FM-broadcasting signal. 

[Drawing 3] It is an illustration figure showing a part of working example of drawing 

1. 

[Drawing 4] It is a flow chart figure showing a part of operation of this invention. 

[Drawing 5] It is an illustration figure showing a part of other working example of 

this invention. 

[Description of Notations] 

10 FM multiplex receiver 

16 Microcomputer (control means) 

20 Audio signal detector circuit 

22 FM-multiple-signals demodulator circuit 

28 RAM (memory means) 

30 Input means 

34 Display for indication (displaying means) 

38 MD control circuit 

40 MD recording and reproducing device 
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ics^*BuiBiss*ti/cB^7'-^? tcim-r sffl^si 

[0 0 10] MlC^^B^li. CCDiS?S 

Tfiin^n^ F M^msfjM^§ffl-r* f M^msmmiz 

tSl^T. F M^'MBljM^gffiLT F MmA^'nl^mlE^ 
HUlBa5^#l6T55clC;ll^7tn^^i&>b''S5^7*-nrc<t 

^- =i:<D^t'^mmm^m'^<r)m.%^^m.t^ « ts « « 

^^cSS!)g^^^g5^■r^/c(»^7)A:^#|g<^:^ ^^ttiMS 
^il^B^iIB<^rlIP1f?B5=— 5Jtc#SnS>S^ISP^SiJW7^— SI 
Bu IB g ib^g^JgS^ L fcfl ^ jSH^JiS^ * e 
3I^»I7 $ T-HuiBg^^lSl^®^3-t±5^#SiJ^ai#S 

[0 0 1 1 ] 

[SB^©IIB£<OmSI] F MKjli«^lC^M* nr^:^^rl)P11! 
^5=^-iSiTfe57=^-r v-'iJfyWi-^cTD^ U-Aifi^^H 2 [z 

■J'ODStailCli 1 6t"-v hCDB I C (Block Identificati 
on Code ) A^f^finims 7 U-AISHSSlf^^'n •y-?[5lIB 
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7=^— $?e3MA°^-> htcfct^Tli. B I ClcJtL^TI 7 6 
tl-y h<7)x-'S'/\>'y l-x 14t:'yh<DCRC (Cyclic 
Retundancy Code) t3J:t58 2lf y h £07 \° ij x gB*i«lS 

[0 0 12] *ilB£eij7ti^ ±nmim^3=^mTS>^^ 

[0 0 13] ZLC0^5->i9-<-J'S'MEm3'^§'MinrcF 
M^Sfi^l*. Ell ICT^-rFM^SS-fiSII OnT>y- 
±^ 2li:J;oTSft*tl. 7P>hx>F1 4tc^;^e. 

>1 6lCj;oT*J«81?n^P L LUlffiJjcttf^gP^JlB 

I F^i^^li. Fiii|iifcJ;t^S;^ElK2 0T-«l;A 

^J^'fi^jtf' L M S K (Level-control I edMini mum 
Shift Keying) m.m^^2 llz^-X^n^tftlC^ V 

[0 0 14] LMS Kffii@lE]Sg2 2-ri±v l§|2(::5^T7 

T|5lSSI?^fcJ;tfl^UniE[H]SS2 4T\ BIClc?jaeoT 
|WlWfl^**a5<t: <i:ttc/\°'j7^< =1- Ktcse-D Tl^yfl 

;bfl^«> «lf^+-3 0*^6<D=*^-A:^ffi^fcJ:U=RO 

M 2 6^c^s^ft^•nr^:F/^^^Dyp^^A^c^j^^T5^ls^ 
tl. c:niCj:oT^mtf?8C<J?l«"3t?:lf?fiA^a5^IS3 4 
l::S^*n^<t±tlc. U^|g^#f^iE-r^R AM2 8 

[0 0 1 51 ^tc. «-»tEiiK2 oT'?f en/c^ist±j:^ 

T\ C P U 1 6 <!:i:ttca!§$iJiai^S^«BELTt^^o 
[0 0 1 61 gi^«§P^$iJiai7^— S»l±. ^^S!|BE?'(7)^iS 

mwmziimm^i>iT-co9i^y'^<ft'^" i" <?: 

%«<fe3lc«f!E-rSo ^^«t)M§«B$tcli. CPU1 6 
^±f^f DPlt^ X — > £DI*l3l#W^*J5ai X - ^ ^ y aj L T 
M D*iJ?BllH]K 3 8 icetjg-r 5o M D$iJ^ai[H]K 3 8 liiHII 

0C5i*<¥it^-KgL<li;K-Xt- K-fT^c 
[0 0 1 7] tei. 'f^})Dtf$87=-^:&MDia^||^ilS4 
0T-IEIiRlt6:&7;!i- hl^iE^r^x— SfJaSIslK 
4 2 ^|g^:^. g^KSSflBtM DiBSSiS«4 0 IC^ 



[0 0 18] ZlclT-. ■|£«^3b':^6A^C46!6SLrcfl5 

[0 0 19] *-r\ ommmt LT. xti^mT-sb 

[00 20] ai-fP^- 3 0 E 3 lc|¥*ilc5^x-rif ic. 
gl!)lg^+-3 0 g-^f'7">=1^-3 0 a&^'^^S;^Tl^ 
?>o ■f-LTSl!]^«+-3 O g^^ffLTiB^W^- 
J I S^-FT'XtlT^^itiC^-oT. RAM28 
ffl«,5lft^-rs<t:#ti. $-r7 7'>'?->3>+-3 0 f 

3 0 e ^ivrt. "E- K*i>a«isst- 

c. ^-v'^-SOd. RJ/^xa-+-3 0 bt±. ID 

y^y^-S 0 a. t}-V lU^— 3 0 c . ^-v'=»^- 
3 0d. Rt>.?<xa.-+-3 0 b^SfefPf ^iI<htCcfco 
r4D2 5j <!iA:^U -^iDS^A^J^-SOe^Jf 

r«j ©5t?:*'^a5^*n5„ fa. r4D2 5j itm^CO 
r«j I S=l-KT'*^c m^Tx r2 4 3 

7j :&A:^U A:^+-3 0 e^&fl-Ti:. W-<5.^(D 

mmiz. r2 4 2 4 J ^A:^ U Xti^- 3 0 e ^Jf T 

¥{E«.<^ ^t^J A^iS^^-^a. a.x>S3 4(:: ^^,^J 
aS^^-tlSo MIC. TBI 2BJ ^A:^U A^+-3 
Oe^^rt. m^(D TMj 3!j<l6S*n. S5^S3 41C 

tmj «5^*+i-i>„ ^LT«^lc rooooj ^A:^ 
L. A:tl+-3 0 e^J¥-r<!:s ^fl|LU^MJ iu^dffl^, 

©igsA'<<^7u mmmrsm^^n3A\,z t^ll^^j <t 

[00 2 1] E14^#BBLTi*ff+-3 OlCtoTISS 

SlcOL^TStB^r^o 
[0 0 2 2] ^T. XT^-y^^S 1^CfcL^TSitlS^*'^iB 

u ^msmT-$>nmm^m7'-'$'co\^. cpui6 
icTtttii* DffjiaiiEiss 3 8 izmia^ii^Hrcmmmrs^i 

^MDIBSS^^S4 0lC^e-r^ (Xt^u/^SS) o 
etb^^?n2>» :^ClCfe6A^L:i6l6^T*-nR AM2 81C 
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» 4 0 tc^^f 5 ei <t: )b<aiS;So 
[0 0 2 3] RlTigC)tt^gl!J«ig-rS<fc-5lC 

f-tDDif ig 7= - ^ * wfi* 5^'— ft'ijii^i* B#p^ ;b^sn 

[0 0 2 4] fa. ^igfijl5IISfIB^MDlBSSS^^K4 0 

tc <!:<!: tic V -mmmrsMm^'-^mimiti^ 

<fc 3 ic LT*5lJ-W\ S^B$*iJffli^-^?<D7^ 0 
[0 0 2 5] m2 0||S6e"J<!:LT. lil5a)J;3 

[0026] 3 4 tcSUSaaS^TSaSilBi^)^ - a 

3 4tJ:Ta5^5-n«„ oOBt, 5^>4^-3 0 atcTRliM 
<Dtt«i<DS#*jMtR-r^<i:. ^tOffl^itDS-^Ai'' R A M 2 

8 tcfsits-n^o 

[0 0 2 7] 5^>+-3 0 alcJ:oT3SJR*nfcffl«,© 
[0 0 2 8] ip-e. X'r'^ys 1 ICfct^TgSb^^ti^lg 

L. ^^SSiT-a6<a«W)jPlf$B^'-^Ort. C P U 1 6 

tcTttibi^nM D*ijffli£]sS3 8 tcfit«g*nf^>ii^»smij 

*MDiBS^^SM4 0lC^§f« U7^-y:^S3) o 
d ® ffl !b^3StR L ft Tfe ^ A^SftHc^te 6 T 

SibS^^n^. ;:»:lca66*^L;46iMJR5-nR AM2 8tc 



K4 0 tcgWr^j:: <!:3b'^ai3R^» 
[0 0 2 9] iI0«llc. RFfMOft^etb^g-r^cfcaic 

f^DDif 5B X — 5? «D ft « 7^- ^ fctsfi^n^ Bt r^A'^sn 
fcii^-z:t.ft(Dg«]wgp»*''is!tt^ < mmti^pjnt 

ZLtlz^'J. ^<Z)ft<7)«1<a<7)gP»6-6»S-r^c:<l:A':ai 

[0 0 3 0] la. m3©||Ki^J.tLT. 
ft* A'^SS^^S 3 4 ica.T^* nTl^^B$lc, 
-3 0 g:&}frili:lcJ:ti. ^cD^^cDft£D>ll^6''P^SS 

icTttai^nMDf&j«B)iE]K3 8icim-^nrc':Mmwsm 

Wt"-^ izmrSl^T:. ^ Oft ^gi#M5&B# * S Jllll*^ 
7 « T-H^^STS 5 M D IB^S^^S 4 0 ic gfjj^g 

[0031]En-6. ^'TziVie iCfcC^T SE)^^=t^- 

If^JDPtfSx— ?<D[*g. C P U 1 6lCTttaiS-nMD$iJ 
A^" 0" A^e" 1" lc^toofcB§fip-&;>;©ftG)>II^A«ll 

nfcBSJS6^eg^^lST-s^M DfBafs^iiK4 o 

1" A^8" 0" lC^te-p/cB#, Ep-BftcD-3l#A^*f7-r^ 

<t. ji^»)ffA'if?±-r2><. 

[0 0 3 2] teiX. ±iB<^§IIBS^JT-ti. 266A^L;46§ 

^©ft€.^ia^-r ^ <fc 3 ic Ltzm^Tjk LTi^^t\ en 

h <7)ft ^ ettiSS-r ^ J: 3 icf * c: <!: t aJ3R^o 
[0 0 3 3] 

jMT«enT < ««*Sia«Dtf T-fe 6 A^ Lfcft 

SiS Ll^lt « i: o fc^JialSoffim C .h ^ -r 5 jKjg 
life IV 

[lUffiOIS^felHB^] 

[El 1 ] *^R^<^ F M^«§«a|tD-|ISS<5!l^,Xx-r □ 

[E12] FMS5jHi<I^lc^mS-n/c5=Vv'-?;Uffi^©7 

[0 3] E1 1 ©HJS^JCD— as^u^-rEDBEITS^o 

[El 4 ] *^B^a)S!)f^tD— SP^.^r 7 - h EIT- 

[El 5] *SB^Wft6roilJSeyo— 9J^5^-rEI/BEIT-fe 
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